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Study objectives: Evaluation of different types of tracheostomy tubes in patients
with neuromuscular disorders.
Design: Review of past charts of 49 patients with DMD.
Setting: Intensive care unit of Children’s Hospital-Bambino Gesu` Rome-Palidoro,
Italy
Conclusions: Our findings favour the use of flexible tracheostomy tubes in reducing
the risk of developing tracheal haemorrhages.
& 2005 Elsevier Ltd. All rights reserved.Introduction
Tracheostomy, long-term mechanical ventilation,
tracheobronchomalacia (TBM) and spinal deforma-
tions, are factors that contribute in patients with
neuromuscular disorders to the development of an
anatomopathological picture characterized by ero-
sion of the tracheal wall and subsequent formation
of a tracheo-innominate artery fistula.1–3 Fistula
bleeding leads to massive tracheal haemorrhage,
described by many as a ‘‘catastrophic event’’.4,5
The objective of our retrospective study was to
evaluate the development of tracheal haemor-Elsevier Ltd. All rights reserv
med.2005.05.021
6545045.
yahoo.it (F.G. Iodice).rhages in relationship to the use of different types
of tracheostomy tubes. We examined traditional,
precurved tracheostomy tubes and flexible, adjus-
table tubes.Methods and results
Since 1996 the ICU department of the Children’s
Hospital Bambino-Gesu` (Palidoro-Italy) has fol-
lowed and treated 49 muscular dystrophy patients
(DMD) (mean age 20 years). We reviewed the past
charts of these patients. Our findings showed:ed.Thirty-two are still alive of which 21 are carriers
of adjustable, flexible tracheostomy tubes. Eleven
are carriers of traditional tracheostomy tubes.
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of causes unrelated to bleeding. Six patients
presented a massive tracheal haemorrhage and
five died of this eventDuring the years 1996–1999 we used traditional
tracheostomy tubes in all patients. All haemor-
rhagic complications took place during these years.
The amount of time that passed from when
tracheostomy was performed and when tracheal
haemorrhage occurred varied from 1 month to 36
months. Since 1999, we began using flexible
adjustable tracheostomy tubes (Bivona TTS, Adjus-
table Hyperflex).Figure 1 Traditional tracheostomy tube in DMO trachea.
Figure 2 Flexible tracheostomy tube in DMD trachea.Discussion
In the past, tracheal complications were suppo-
sedly caused by the constant pressure exerted by
the inflated cuff on the tracheal wall. Baydur
described post-mortem examination of five DMD
patients who received mechanical ventilation
through uncuffed tracheostomy tubes. All patients
developed TBM and two developed tracheal per-
forations with bleeding.6
A review of the charts of the 49 patients revealed
that 32 are still alive, and of these 21 receive
mechanical positive pressure ventilation (some
several years) through adjustable, flexible tra-
cheostomy tubes. These patients displayed risk
factors that increased the probability of developing
tracheal haemorrhages. We identified these risk
factors as the presence of both mechanical ventila-
tion and scoliosis, especially cervical scoliosis; for
this reason we preferred the use of flexible tubes in
these patients. The remaining 11 patients utilized
traditional, unadjustable tracheostomy tubes and
had different characteristics compared to the other
group of patients. These 11 patients were either
mechanically ventilated and were not affected by
scoliosis; or breathed spontaneously and were
affected by some degree of scoliosis. In other
words, either one or the other factor was present,
but not both. In addition, three of these 11 patients
underwent preventive ligation of the innominate
artery, thus decreasing the risk of bleeding. We
used traditional tracheostomy tubes in this group
because we considered them to be at lower risk of
developing tracheal haemorrhages. However, also
in the lower risk patients, when the clinical
conditions begin to deteriorate as predicted, our
objective is the substition of the traditional tubes
with adjustable, flexible tracheostomy tubes.From 1996 to 1999 six patients presented massive
tracheal haemorrhage. These six patients received
long-term mechanical ventilation through tradi-
tional, unflexible tracheostomy tubes and were
affected by various degrees of cervical scoliosis,
exceeding 601.
Patients with spinal deformations may have
tracheas that are deviated. When traditional
tracheostomy tubes are used the high-pressure
induced by mechanical ventilation and the extre-
mity of the tube is perpendicular to the tracheal
lumen causing tracheal lesions, fistula formation
and bleeding. Traditional, unflexible tracheostomy
tubes have a 1301 angulation. Flexible, adjustable
tubes easily adapt to the tracheal lumen, even
when the trachea is abnormally deviated. When
flexible tubes are used the pressure on the tube
extremity is parallel to the tracheal lumen, thus
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illustrated below (Figs. 1 and 2):
In conclusion, we have presented a retrospective
review of 49 patients with DMD: 21 high-risk
patients were ventilated utilizing flexible tubes
and after 5 years did not manifest bleeding
complications. Meanwhile six of our patients, also
high risk, carried traditional tracheostomy tubes,
and showed severe tracheal haemorrhages. Since
1999, after previously having observed six cases of
massive bleeding we changed our practice and
began using flexible, adjustable tracheostomy
tubes in the majority of our tracheostomized
patients and since then we have no longer seen
tracheal haemorrhages. Our preliminary data fa-
vours the use of flexible tubes in neuromuscular
disease patients.References
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